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1 Mbps 250 kHz
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1 Mbps 250 kHz
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Q El2l &2 (time-slot) 2} =&l (frame)
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Frame 3 Frame 2 Frame 1

A 4

C3 C2 Cl

Data are taken from each
line every T s.

Each frame is 3 time slots.
Each time slot duration is T/3 s.
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a. Ct=3H &2l 1 HIESQ J12t:1/1 kbpsOI22 0.001 s (1 ms).
b. @39 MESE A AEUMNLY ME S22 4 HI0I2Z2 4kbps.
c. 2 Bt =2 J|2t: CiS3t M2 2 HIE J[2t2] % 0|22 250 ps
d. Tl J2t: 2 TS Ul i Bt X2 It JALBZ 250
us8| 48121 1 ms.
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- T I T2 A HEZ2H 1HI0|EA MEFIE 2 4801 E

T 5T ;0 2 ME0| 100 bytes/secE MS6HH T2 2
MEZLH 1UIOIEXN LIZEEZ 0§ = 100 &gl &
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32HIE0|E2 100 x 32 == 3,200 bps (=400bytes/sec)

Ol S&= &Ml 2 ME 2 MSEQI 100 * 8 = 800bps<| 481 OI Ct.
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Frame 4 bytes Frame 4 bytes
32 baits 32 bits
B 7 0 e« BT T 1
>
] 100 frames/s Frame duration = — s
3200 bps 100

100 bytes/s
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25 kbps 125 kbps
The input with a
25 kbps 50-kHz data rate has two

slots in each frame.

25 kbps
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Solution
a. 2t HE 2| HIOIH S E : 250 x 8 =2000 bps = 2 kbps.
b. 2t MME2 0 = 250042 2XE 2HICE JE=Z2 EX42 J|12H2
1/250 s £= 4 ms 0| C}.
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c. 2t 22 MEZRH olL2 2ASE 2B 2 ME=ZFHY
HEZCE RASH| A= 3= 0= 250002 IS 2L OF
StCt.

d. 2t Ty al J|2t:1/250F L= 4 msO|Ch.

e. T HIE £ : 33H|E (42 2Kt + 1HIEQ| =I| 5 H|E)

& : 2kbps*4 + 250bps(S | &) = 8250bps
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Example (continued)

Each device sends
250 characters/s
or 2000 bps

8250 bps = 250 frames/second x 33 bits/frame
or
8250 bps =4 x 2000 bps + 250 synchronization bps

250 frames/second
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O DS2} TEM HSHE

Service Line Rate (Mbps) Voice Channels
DS-1 T-1 1.544 24
DS-2 T-2 6.312 96
DS-3 T-3 44.736 672
DS-4 T-4 274.176 4032
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QOoIEE] &R TSIM

Sampling at 8000 samples/s
using 8 bits per sample

T-1 line 1.544 Mbps
24 x 64 kbps + 8 kbps overhead
>

24 Voice channels

64,000 bps

PCM
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QT-1 =g =

Sample n

\

Frame
8000

N X
Channel v Channel || Channel
24 2 1
1 bit 8 bits 8 bits 8 bits
1 frame = 193 bits
Frame Frame Frame
n 2 1

T-1: 8000 frames/s = 8000 x 193 bps = 1.544 Mbps
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Line Rate (Mbps) Voice Channels
E-1 2.048 30
E-2 8.448 120
E-3 34.368 480
E-4 139.264 1920
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Topics discussed In this section:

Frequency Hopping Spread Spectrum (FHSS)
Direct Sequence Spread Spectrum Synchronous (DSSS)
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§ FHSS

QO FHSS: Frequency hopping spread spectrum
m LI M ASE A2 LE BHSIIHE AHE6HH B XSt

Modulator
Original
signal

Frequency
synthesizer

=

Frequency table

Pseudorandom
code generator
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0 FHSSOIA =1+ &5

First-hop frequency

T

k-bit || Frequency

000 || 200 kHz
001 | 300 kHz
101 111 001 000 010 110 011 100 010 | 400 kHz
011 | 500kHz
100 | 600 kHz
» 101 || 700 kHz
110 || 800 kHz
111 || 900 kHz

Frequency table

k-bit patterns

First selection
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Carrier
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Cycle 1 Cycle 2

900 |
]

800

700 [T
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400 [ ]

300
200

>
12345678 910111213141516 Hop
periods
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Q DSSS: Direct Sequence Spread Spectrum
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